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Abstract of JP8294396 

PURPOSE: To provide a completely new biological method for producing hydrogen, 
capable of stably producing a large amount of hydrogen. CONSTITUTION: In this 
method for producing hydrogen gas from various organic waste products, a 
microorganism group belonging to the genus Clostridium which is a strictly anaerobic 
heterotrophic hydrogen-producing bacterium is mixed and cultured with a 
microorganism belonging to the genus Chromatium of a purple sulfur bacterium which 
is a hydrogen-producing photosynthetic microorganism, and/or the genus Oscilatoria 
which is blue-green alga under anaerobic dark conditions. The mixing culture can be 
carried out in a vacuum fermentation tank or a slightly anaerobic vacuum fermentation 
tank. 
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SttTK^Sfe^ffl-C*) -5 * a X h 'J-^A (Clostridium) 

$Ife^*lfflB^D-7^^A (Chromatium) JS&O'/Xii 
ffll-C***^^ r UT (Oscillatoria) BtCjrrS 
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[4#?rf§*©®ffl] 

mum 1 1 ^ymtix 

«e«S|S*fefe*»fi&Sllt?*4*Cl^ H US?$A (Clostr 

idium)JS&cJ!T3S3i£M?£, **4^tt*^fiE«^ ! » 

T*& •5>|IfeKHfflB 9 a-7?"J -I* (Chromatium) ISSO' 
/X«H^"C*5jf- ? >"7 F 'J7 (Oscillatoria) JgCC 

[^©SMffifcl&'E] 
[0 0 0 1 ] 

*tt**£^S4#£fiW^»©ffl^#9iJg*K:j: 0 
[0002] 

[g£3fc©&ffij] ffcElfiicfWrSi^Af-ii o 

» 1 1# wacf /x fc^aw ft k j: s 

*5*-C>4^Cor*iO. liA. {b5*!H4{c«t4x*JHr- 

mmt) w«ctr tt*>*i-c* -c t, » s . *£st s 

;U4*-©flB«T-C**#1!?U if%%4Ti^a 

-^75 f-*^* (Chlamidomonas)JS 
(Chlorena)<D*S)Sa 

• t^fXA^ (Scenedesmus)JSi 

*M?5?ffi • * ? h T (Oscillatoria) SI . 

• i^^. zizz -jiiTs ( Synechococcus) 

[0003] ifc. ffi©-- otj. w*w**{tr *«a 
r-^fiJtD/K*^*'^ 4 L,-c«cUrr Shamir* o . 
-?-©£*:£ &©4 or^cDjga^a&tf <=>*i3. 

• ^ISSSSf irffiS • OFXt''j7A ( Rhodospi ri 11 u 
m) J5 

P Ki-'a.— K^&T""^. (Rhodopseudomonas) 
*fre5rft3fiifflW • i'nvf (Chromatium) Jg 

• 3-^Jjy'-y~ (Thiocapsa)JS 

icMtzwitte. tmmmffim&m&it? z>mm 1 9 

C, H u O, + 2H, 0=2CH, 
(f!ifIg&x*;l^- = -r 184kj/mo l ) 



(Chrcmatium) . l£(,>te?g-#14MS5lC/g-r 5 * ? :>7 V 
■JT (Oscillatoria) ©£> •^©Ht^Srfflt^T. t££-/& 

*^e4SjR<oi»*««i«c4-*«*«4 ur±^6n. c 

*i&©W3SJi£*tt r3C^jssafc£4!ftcJ:S*3Rfiaj CM 
; ^-<*-?7s • x^^U^-SEft. fSt£tt • tr-f 
10 x>f-^7r?^, pp. 194-228 ( 1 9 8 
3] ) {C^7^E$*ari>-S 0 

[ 0 0 0 4 ] **U C©I*-C. )t£teeftEJ£JI&tf)l£ 

20 -rs. 

© *HB60MB*. *S»iF*3^©7£©*3^#* (x*;U 

[0 0 0 5] C©^BBffl«c J: **J|Mf*ffigK:#tx 
r. #^fiJ^«c«fc5*JRffiS©W£fc. DMtcff* 
30 titix^Z. c©ft©7K3££*««<B14. j£t,>ttilffla& 

a*. se«««tttt*t«a©jasr. u c© 

x7km^m-c^i>(Dv. H5i&g.<Dmffltmmm. -e© 

ffe©/-f-r*^^^x^;U=?-4 Lr©SS?!S'ft-C#S4 

KSR«tteK3R^«ai«: <fc -S 7K«^«(c ^>Tie©<i: 5 ft* 
[00 0 6] ttESvttBtcJ:S^«!ft (^Ua-^Tf«l 

s-a-i) *>6©*jR*a©«i*sx6a«3ai«3: 1 ta? 

COOH + 2 CO, +4H, 1 

« 64S$ns*iR!i4*;uccillfr < ife^jaafflB©** 



C, HwO. + 6 H, 0=6CO, + 
c©7k3S^MS*S^©SA©MH{i. *^JS»0Btcj:S so 



12H, ^2 



(3) 



- 2 9 4 3 9 6 



WCC*iKM*'^*r»«-r40tC 1 8 4 k j /mo 1 

T-SA TP1= 1 84k j/mo I 



[0 0 0 7] 
t30. 5kj/mol - ATP 



= 6. Omo 1 • ATP/mo 1 ■ C 6 H tJ O e 



5S3 



B^frr^oun-x i ^i^0 8?*g^T'4^;k 
xnr3 ^jucott? f^6#><£>#|g • ^Sr 
ATP**»-*B6bttl*IR0- **«WBcnfeLhiE 

f»£#L Vol. 3. No. 6, pp. 42-4 
9, 1 9 8 7 ) 9 EP^. HE»t4fflBtt*figt*^»"T* 

^r^»r*5<ti^*ij^*s. Mo, w««5co^ 
[0008] cn^»0T^«ian8f»~«cc«i^© 

r ffl ^ n tf SK<DS£#fB#njffi i#ie>n^ ccoj: 

5&fEK&c<fc*)> ^axMJy^A •fPVtiJ* (cios 
tridium butyricun04 O K*^a— K^^X ^"7 rxa 
-fr^ ( Rhodopseudomonas sphaenoides) 
£4, 1 ^:;U^6 7^r>H/(D7K^EIlRT#/c 

-7^ x )±)h. (Clostridium butyricum)<£>^SpJ£l 



7K^ OMS 6 titt* -olttLtfrh. 

[0 0 0 9 ] Sfc. *h«mi*c4>liai^B436*fiBNe 

iLt^a^h'Jy^A y^VftjU (Clostridium bu 
tyricum) I F O 1 3 9 4 9 , 7£^f&ffi®4 OT^rO < % 
&Ltc#mmyt'£}&Mmv F->*- K-fc**-* (Rhodopse 
udomonas) SP • RV (Rhodopseudomonas capsulata- 
■ • ■ FE RMP-7 2 5 4 4 OTSFM) *g 



*ffiK3 0 -C, S fcCC^t^fTFr 1 0 k I u x<Dft 

10 ±. 1 ^;b(Z)^;b=2^^^^7' : ?:JU^9^:;l'CD7k^^f# 
Tl^S ( 3. Ferment . Technol ., Vol . 6 2, No. 6, p. 
5 3 1-5 3 5, 1 9 84. 452*86 3 -4 9 9 9 4# 

&«) . (since or t>, wattJS^BJtti'^^v^v^ 

CCtt. AIW&*x^l^H£ffltt**£*=i* 

Tfctc fiS??-r £ t§#Sc « % tlAW 0 /ctIcx * - 
*e»ST 5 C 4 tt^UffJCC^pJtBr * 4. 
[0010] 

20 C«W**JB*b<fc9 4-T4BH] £Lb#2Lfc<fc5fc, 

w«tt^Wtt4*©A-f*^^**Ba-r*4ftcc, Tkst 

SttT4C4^iSS4-r4o 
[0 0 1 1 ] 

[ISS^S?^:-r4/c^(D^IS] ±IB»H*JB^rSfc«> 

<3Q«£«3fi«tt*3R£S«r*4^0^ h »J^^A (Clos 
tridiun)«CCHrsa4«I«P4. **3i£t43fc^S»£ 
^trftSilfeBEHJfflffi^n^^^A (Chromatium) 
<^/X«HSit»*S*^>"7 b VT (Oscillatoria) H 

40 [o o i 2 ] ecoefc sa<owaffiH* 

SnSfiiHHIIIfiM%*^iSfflH"C*Si'n-7^'?A (Ch 
romati urn) IS CC B T 4 ffllS O'/X » B^<7>~ «T * 

h r ;r (Oscillatoria) HCC 

o & o ^s^frrr ig^ft^ig-s o , ccomm^mmmr 

7k^icfe}^0. W«tt«BI«»^63tex*jU^-ftO 
50 r, Sflt^i(D7l(^ilT^y^ri,-CJ5)^ 



C4) 

5 

C 0 0 l 3 ] #l89J#ffiK::bi>Ttt. a«©±ttL ! 

a (nadh) ^tat^^c^-.tisin^o 
[0014] a*©«ft«jr*ti« % . 5 h 3 > f y 

«att9ffiJIW§BS*«^ffll^ax h-Jy^A (cios 
triditnOJKtt. l^fil^iLTN A D-F AD-UQ 

5o fi£-o"C. ^u^h'Jy^A (Clostridium)/!©*!® 
S¥«:«I8*. TCAtf-f^Jl/lRCCfcWSATP^Sai* 
S*mcc^a< ,.-€•©*:#>«:* **«BKlS#?Rx;i/=r 
>J§:i£<h ft 0 . 35±JK«**SW £ «i * ;HF-*s:F 

[00 1 5] CcD^U^hy^^A ( Clostridium)/! £ 

t^ai^^^^-^^ssi o/c»^©#hikje5£ 

BUffES! 1 MSl2t7Sl/c^, ^nxhUv^A (ci 30 
ostn(tium)KCCj:S7k3R%er», *©KJ&aJS5** l 

j/mo I • ^;l/3-x^JEL/, C(D^»ttK6. 
o^juatp/^ju • doura- s. *«9§© 
iSiut, a^ecE<5tBLi/r^sai4ai»ttfi6« 

««*3R^SII<D«*»III-C*4x>'f-ay^^- (En ' 
terobacter) JS, ^«^U^yi7 (Klebsiera)/!^* 

• ^DXh'Jy^A (Clostridium)/! 

• y £ >*ffi® 

*MJir«. 7km;WT£ffi§1£#S&0* -*£>fflffi 40 
&t?f OT^PX r y >^A (Clostridium)/!^^*) tfc 
fl&TAO. 7kao?faE«:J:f5rSi4ffi#«:*W-^-rc^ (:£ 

[0018] «±©cfc9^ h yS/^A (Clostr 

idium)IS<b y ^>*fflffii-C«. ±tfi©{1^B^vC>tfT £ 

S(C7nAh'Jy r )A (ciostridium)l!£ig£ 
lib, BiSStc, 3&>ogift<*^g s *SR£j£*fT 
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6 

«:*«#* 0* W«Br<Ox*iU¥-ftJiJtSlS5 (»» • 
Wfc) r*S#£x;U:*>Sj£a>6?3ehS@*x*;U^ 
- £ , x * jU** -r^StSfBT * S ffix ;b rf > Sl&ascc 
^r4*,c^^4sytUri*S*x*jl,^-«!«A 

y^A (clostrictium)/lCDfflM^/c^^S4-C^^^ 
1*MSW*ft£ • ft?? Ur 0 , Br3JRK^ig*3&*«teS l> 
fiE*«l«U»3feir^fflBtcy S£«3B*1fck" 

[0017] ^U^h 'jy^A (Clostridium)/! 

^ci(ao, $^iwiT5^a^hyy^A 

(Clostridium)***^**©* "C««C« £® ilt 

^i'aXF'Jy^A ( Clostridium) J! i^^>lfi0 

*WJS©KJCai % M*p H«HCCnjJSS 0©«**s*0 , 
^D^hVy^A (Clostridium)/l«p H5 . 5—5. 

8, ^»imttpH7. situ^r*^ 
*W«©M«:w:, »£«*« ©waBMtS 

- 1 0 0 — 2 0 0 mV. 

-350 ~- 450m V 
0fc*fBM¥5 -1 9 5 3 2 9^5C»«BCCKttUr*S. 
**B|©!H-©«P««, W^tti^K^I^SWcbUrffitt 

j*«tt©seiisa5«**stffiHt^p^ h u^a (ciostr 

idium)^67K^ ; r^M"T'S77avC^dC^'C. Ki(DS6 e 
£^ (ATPiiSffi*) *i^T5fc»{Cl$S0*^ 

«a^«5*-^©tfc*-cs^^*o; *^j«safei» 
3Wi"flWfafl=rffiatr *a t p *««ur, iw^b« 
s un^ sa©(s«flii»K*7ksRK:(Eift o . «* 

f^Ili LTj^SE^^*x*;U^-fi^jfefrT 



C5 ) W8-2 94 396 

[0019] *»H©*Mi 1 i«f«2 ccteW -5*3ilS»* * * ax h U A (Clostridium)jgccj: 
C 6 H l; O s +2H, 0-2CH, COOH+4H, + 2CO £ • • ■ • 5£4 

H, /C. H„0, =4mo 1/mo 1 

2 C H j C0OH+4H, 0-8H, +2CO, ^5 

H, /C. H lt O. = 8mo 1/rno 1 



3£4. 5£5J:9 



C 6 H„0. +6H, O- 



■ 1 2 Hi + 6 C 0 2 ^6 
H, /Ci H 12 O s = 1 2m o 1/mo 1 



[0 0 2 0] ST^-'vC. #&9§##<Bt4*»14**£ 
|f?a^ h 'jy^A (Clostridium) tiH^iS*"^* 

tlftLt ^fiSMBteHT 5 a&***B« * a ^ * 
A (ChromatiunO fcMlRbfcSSfcSMST*. milHU/c 

0 . i)ia#^BS 63-49997 ^&«T»fll L,Tt»* 
C3 h" v ^ — F-t^X ( Rhodopseudomonas) JSfCjg"f •S^c 

3=-^A (Chromatium) ISiCJS-f ^.^f&fflffl (fifeWtlt 

MS) w:«tfir-f t-^sssk *>&£©. Bfsnwt 
[0021] »f»«{fc»«:±*6r. a^TOTfe 

i, M?i't-/i>W^^- PP' 194-22* 

2 C H, C0OH+4H, 0-8H, 
§ 6<C*JMB«:»l/-CW*ia»K: W^^A (Chroma 
tlum) MS. J*mBg. BP-feJfei + ^^-JWW^ttfch 

-ct>m&. tv - ^u^b?*^. hzmo&m'm* 
[0023] ««uisWjM£. ^aaatfrwa** 40 

ADH©£fi£^J:0U3S£G. C©Kl£K:#af*5l6K: 

5. £ a A ( Chroma tium) <D«tMBa^ffT"C© A 
T P^Sffi^-r-S&Ifc-Sf 1 -- * tt«Cl»*». JBffi&Stf 



5K8. 1 9 83/2). Ifc. EJXJRtCjriltff a^^ 
A (Chromatium) IS«tt®L t;Utf>SS¥*S£«SS#W 
(affA,-C«*fcT3#. ^7';U3-X, 7 F 

tcmtig&titM®!* * V * VVisVJ* (Clostridium)JS-C- 

Oh* <Dffi«tBiWSE«3t^fC ynvf (Chromatium) 
JS©«^gM?<*<i:fc 9 *#*©"?. ^^F'J-^i (CI 
ostridiunOHi 9 O?? 1 ) A (Chromatium) 

[0 0 2 2] ft^JSMffii. ffl^. *»i*^-©« 
|&{CJ:0 ATP3&sa»WtcjRRK:^«3n*©-C, tt« 
@ & x * )l> =¥ '- #s iE i & 5 US x >b =* > 5fD"C * o T *> 5£ 

•5. 



30 



+ 4 CO ; + ( 1 0 0 k. j /m o 1 ) 

tc aim ^j^roAT p^Mass-e©^^^ i 7 ^ 

55^figiJL/"C3— 4 ATP <h^x.^>©/5 5 S^"C'S)io C 
©SStfil^SSlKLT, JDXh'jyjA (Clostridium) 
iii'a^f^A (Chromatium) H©'it^J^:£t£# («S 
^Bgig* ) r ©±**SJ6«: ct 5 5Hft WSc ATP 

PiSSS^s+Stt/c©* 5 * l r*-5>*v c©itm^^ 

e>^;U3-X*^^fi?L/-C 1 2*JU©7K^*^M-r-2> 
(C£<5*CATPT£S. M^OTf^A (Chromatiu 
m) «K:«fc"3M3SStl*ATP«^tt«!:ite4. 

[0 0 2 4] 

[*1 ] 



(6) 



9 



- 2 9 4 3 9 6 

10 



( Clos tr idiun)J6 



ft&&mw ? a ■? * A 

( Chroma t i urn) M 



C0 2 



CO2+NH3 



2C0 2 MH 2 4C0 2 +8H 2 

A A 



T C ADS) 



it Jfl * $ IS I* X g 



a t p 



A 4 A T P 



A 3 A T P 



A 4 A T P 
▼ 4 A T P 



A3— A4ATP 



a t pmmm 



▼ 6 A T P 



1 A T P ) 



2 A T P 



6tf 5 A TP 



I 2, 2 A T~P] 
bo 1 /no 1 C g fi}2 D 6 

Ot#te) 



* A : A T P 



AT P 78 fit 



s£ 4 4- 184kj/no! 



5* 5 lOOkj/nol (ft*)' 



[0 0 2 5 ] mi fr^Micmmv 

r'Jv^A (Clostridium)^(DS^"C^ATP^jgS 
te7mo 1 • ATP/mo 1 • C, H 12 0 6 . i'Pv.f 
(Chromatium) Jg<DJgj£^T'CD A T P^j^Ste 3 — 
4 ATP. ^tH 0-11 ATPT$>£<D&C*tLT, 7* 
^MO^rSKOcS-r^ATP^l 0. 2ATP-C* 

(ChromatiumJl) £*E^*g*TfU2. m^i<D^±^M 30 

7kt4<D^U^^A (Chromatium) /l^rgimT^gftft 

^ A. (Chromatium) Jl^AfiOj^OSSBS*^* 
Lt^^^MSl (Macroalqae) O^SCC^MSCfl-SJi 

[0026] *mw^&&&Ltcc<Dr&m. : &m&(D 

^PV^A (Chromatium) /SCCOt^r 5S^®Sf i It 40 
(DTK^jSfg^SUSU/c^. *»gmfeff=rtt2 - 3am 
ol /mar -eel I /h r <DigC>7k^£M#g;ft^ 0 

/Co ^TKtt^P^^^A (Chromatium) SO^Bf^fr 
Tr<D*SSSttATCC(DME DIA HAiMDBO 
OK(D^{£iSttiI^6il!RU S*W«c«Med i aFo 

rmulations ATCC3 7*fig/HU mWM 
S*iOtKKtt3, OOOg/'JvhJk BSaiHS 

1. 50 0 g/'j7hWJDx.te. S/c. iSi&tt^D^ 
3^ A (Chromatium) <t Ottt, M 50 



5^ A (Chromatium) gCDM^^S^^, SflBOiam* 

Ac^Btso, ooog, 1 o*wb) rasiu **i 
^tizm&ommmmmcimL, 2 y ? hwmwm* 

[0 0 2 7 ] *«S«I*6J5^^F?BO^X3&Sff%K:jftflfe 

u/c#, 1 0 aa*6^»s < a 0 , 

rate U teB*, 8fcB<D7k3S i pjflt 0 OK 

©¥^faBrji«, ^7jctt^P-7^-^A (Chromatium) 
JS. Mtt^n7^-)A (Chromatium) JRcDlfflBSCCO 

ivc<Dfc<D-c*o, &mc&mi,tcm— mtcabxeom. 

«ttJJH^*»*£l/T*'a* h ys^A (clostridiu 
m)JI<t ^U^^A (Chromatium) 

«c5«fc9*>, -en-^ti, ssoia^Lfc, swish 
MBSoa^as^sttncc sir * *> ©r* s. 

[ 0 0 2 8 ] H^C, ffTE©8l*1*^CT^^«5A (Chro 
matium) MSIft^a7f^A (Chromatium) H 



(7) 
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12 

f^i, (chromatium) S<DB@CO^fi (]S«MB«) *^tH5tl/c 0 
*&7M4^ O" 7 ^^ A (Chromatium) IS 

• ^DVf^A r*t*#'A (Chromatium tepidum) (ATCC 43061) 

• ^avf t'^lf A (Chromatium vinosum) (ATCC 17899) 

CZ"7^£A (Chromatium) K 

• ^DVf (Chromatium buderi) (ATCC 2 5588) 

. ^OVf^A fcVltA (Chromatium vinosum) (ATCC 35206) 



10 



A (Chromatium) K<D^n^ft<7)ffla^»£g°*§* 
U ^DXh'J^A (C1ostridium)JSCD#ffiSS'C« 

p-v^^A (Chromatium) ■<fciR'&S*L. KB#£S 

[0 0 2 9] 3fe^lR^ttCCK^4?Sffl9ia. 
SIR, B^(D4 :1 CC^*^^t"^4>cD^^< . as, 

*if^§ • ^^fXAX (Scenedesmus) 
(Chlorella) 

• 9 ^ ^ Y^ci~ (Chlamvdomonas) 
*%ZM ' Ti~^i~ (Anabaena) 
- S 7.Y v 2 (Nostoc) 

• rti^ h ] JT (Osci 11 atoria) 

[0 0 3 0] fi«««^tC«3ftS^*Wtt^***i^ 

arc****, Hi»«:aiiisi!»9tt4***r 



20 



5K© ^<©J|«ra**^*»WtU »6ti4*^4*J 

MtATP*4iO. lai^CCJSlEJROBI^baTctWB?: 
SffiTS/cfiMCNAD (P) HrtSffiSShS. 
[0 0 3 1 ] fi9BH«at«S»K:*for)BiStt. 
icann^s. cne>^rtt^7 f ur (osc-m 

atoria) B*OttlB*»«:«tlT*5 0 . 
F «; i^A (aostridium)«i©S^*§i«*«:<feS* 
^*Offi*i0riR0ttir»*U*<:IS«itS©"C. CCD 
mm<DWMZMlRLtc 0 tvls^VOT (Oscillator! 
a) RK:wr5W««. r*^fiSBS*!ft«cJ:4**^ 
Sij : ^Vtvx • x^Ji^-gBi. ttf£ 

|i.t>fx>f7^^, pp. 194-2 2 8 C19 
8 3)) tcMiS • ttSSftT^S. *JKfe*«B*©5tto 
fr^y^rVT (Osci 11 atoria) ibt, t*r>7F 
■J 7 (Osci 11 atoria) sp. Miami BG7d^6 0 . % 

£<, 

(n-l)H: O ^ nCs H 12 0 6 
C 6 H 12 O s +6H 2 O - 6CO, + 12H 2 
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♦ fKBBi* AH 2 = 5. 5umol/mg-protein-hr 

• B3£ft«f* AH, = 22 0-3 00ml/g-cel 1 - day 

[0032] cob G7tt*ffl«iatsfc"r. 40 affaox^iu^-^assBrfts. c^^^fv 

iotsiisno^, »i 0-2 o%©7k*^jiaat f 

^ (Anabaena) 1, -/ * F * * (Nostoc) Ktt£fiCtt« 



T (Osci 11 atoria) IRtt. iiiJfiE 0 fcil D * Jfex*^- 

^auac\ mil, *»Bi<D*frT"ctai^wiic» 
i/tictt#*o. iiiitii, fiftnuitsrea 

P <b N A D <Dil7t52 0 . **SWtCW«*«rS»W 

[0 0 3 3] C<Dl&M£WlXihZ>* vzsv F l )T (Osci 
11 atoria) I«'M0^ftrW»^»l AT P, N 
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AD (P) H&QtMlTZt'rMXm 1 <DM*)V$>2>o * 
vis"? h'J7 (Oscillatoria) JHzdCjz &J$^Bh"C<DW13I 

D-A (Cytochrome) JRfcl J: SSTHSiirRCC <fc o TttSc 

ta3ATP. TC A* -/ *;WRrtt2 ATP, ^it5 

atp©£*»-whs*i4. *»wrsa*«rs«tt 

MfflttteKSRSfeaB^O^ h yi^^A (Clostridium)/! 
St©J:5K:. JMtlt «c*j» 4 A T PSMl^lT* 

[0 0 3 4] c©**«»SJ£S:*^ISS**fc*«: 
B, *nc^0fc<t5«:^2. 2 mo 1 ©ATPWS 
T£ 0 8to r^lSBOfe ^ -^0«J5SSif*5 ^ o ^ 

h 'JS^A (ciostridium)IRi*^S^^^>--«-C* 
5glt-r>7h'i7 (Oscillatoria) JB*»^U ft 

«c+»tt atp $ n . 5t 5 ©afettstSaWKfitt < 

x I i 2*;u<Z)***£aTSC£#r*£. 

CiDct^tC, h 'JS^A (Clostridium)Jgg¥£7k 

*3=.KttK»* hUT (Oscillatoria) JSS¥*8« 

■iH*lt03|-r>7hy7 (Oscillatoria) «g¥«:Sffl*l/ 

(,\ Wk&Xvis^ h i)T (Oscillatoria) MOMMAS 
^«ctoWSa^«ttATCC©6 1 6«f*iSift^S 
;£i£tf&<bG/c# t chCcf*»iLty;i/3-^3. 0 
OOrag/'JvFik SSfflttlSt (i**) 1. 50 0 
mg/'J h;U*Jfl]x.ft:„ ^^7h';7 (Oscillator 
ia) IJ|<DB«^WftWHfE<D?«rS7k«: 1 V * r^SSL 
ra^SIS ( 3, 0 0 0G. I QftfS) -CiSML. C 

©«a«j* 2 ■; v b )v<Dmm£%m£im<<cmmL . c n 

CCfTKO^««* 1 V ^ ^n-7^^A (ch 

romatium) JgCDig-* ch B««C«ffl«BOSa*a*^ r 

6 £fc 0 Mifi U r 6 tft * # x »£#EW> 6 ti te # . ^ 

r y-7 7TSJffiL/cM*. ^U^t^A (Chromatium) 

[0 0 3 6] Kt±o*3E«awf*«8i*i4* r »; 



(8) 8-294396 

14 

T (Oscillatoria) JStDS^fflfiSfiC-^T f#6 ft/c 

0SKW**t*<fc LT^D* h y^^A (Clostridium)Jl 
it-r>7h'J7 (Oscillatoria) IOil^S4«SiC 
±D*«£jg£*T&3»£-CCtt. *PV*r>A (Chroma 

[0 0 3 7] fulBCO 3 iffltSO^/ktt, rvfctt* ^ 5^ h 
'J7 (Oscillatoria) I?:ATCC6 1 6«f«K-CS« 
Lfctt** WCTjk-T* vzs'yY >J7 (Oscillatoria) Jg 

*rH7K14^ hV7 (Oscillatoria) IS 

20 • Oscillatoria sp. (ATCC 29215) 
- Oscillatoria sp. (ATCC 29135) 
*tfaM±* v N >7. K 'J 7 (Oscillatoria) JR 

• Oscillatoria so. (ATCC 29205) 

• Oscillatoria sp . (ATCC 27935) 

A ( CI os t ri di um)JS 5C ^ 5 ATP M1T> S 

30 3&s^ nj^r $> h t o o s*w«c^b * «* wfc«m*r ^ 

[0 0 3 8 ] C'(7^WWttraH^*t6*ttCc3Sc*, 2£S 

y is<5 A ( Clostri di um)^ t ft&J&gk£MtHC St 
jTJcfflS^ P7f ^ A (Chromatium) IRayxmi^ 

^i/^ h V7 (Oscillatoria) Jl^SS^Bf^frrtg^ft 
4gtl, ^D^I'J^A (Clostridium)S/c^O^ 
*»-C{i*3R«»SlS*3BISr S CC^JET S A T P*?: 

TPti^M^Lri^it^ mm* mm? 

[0 0 3 9] 
50 tci>. 
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11 : a KJ/a- K^E:^"^ ( Rhodopseudcmonas) 
JH, pa-v^-VA (Chromatium) SISf. F 
VT (Oscillatoria) KS®iMk ! Bffit1£i*WW«t£JK 

mm tux, *mn<D7km&Mmcj:<o : gjE.LT:&m<D 

mte©fi£JS^#tt*i££j^ffl^nx h yj?-?A (Clostr*io 



C9) ^?8-29439'6 

16 

A (Chnoniatium) JSf¥. S^t 9 >-7 F 
'JT (Oscmatoha) mm<Dim. ^ffltgift. 

^mBt^s«s5jyjccie«g l tc t *$ o t* o ; □ f 

->jz— F^fc^X ( Rhodopseudomonas) HOg-^fFiS 
[0 04 0 ] 



3£^te«2? 


ft (* * ift 








Rhodobacter capsalatas 
(Rhodopseudoaoaas) 
AT CC 1116 6 


ATCC 113 9 

3,000ag/l 
P^tjl+x 1. 500ag/l 
5£StY*> 1.000ag/l 


3 or 


««« 


200 


(Chromatiua) 
(&*t£) (St**) 


ATCC 3 7 

3. 000mg/l 
&&x.*x 1.500ng/l 
(Na 2 S-S 3. 000ag/l) 


3 or 




2 0 B 


(Oscillatoria) 


ATCC 6 16 
ft&& 3.000ag/l 
S£§jc*;* 1. 5G0ag/l 
523SK*-> l.OOOmg/1 


3 or 


*»>» 


2 o a 



[0 04 1 ] WKta^SP/cgSTKIS^n^^^A (Chro 

7,^7 (Rhodobacter capsulatus) ATCC 111 
6 6*fcttATCC*6l*AU ATCC1 1 3 9 igtfeiC 

^> ns«ufc***«»«ai*i y * h^cc i 

gffllU Sft»^D7f»5A (Chromatium) 

«»©**«Cl»i;r?Tttr>te. *r>7h»J7 (Oscill 
atoria) K8r©iS««>WEK:tH;-Cffttote*s. OF^ 
^ £ — # :7*;s. ^ £ X ( Rhodobacter capsul atus) A T 
CC 1 1 1 6 6#fc. TkXf* v is^y h'i7 (Oscillator 

ia) j»»(D»«BSS*'r». ^«n«*»-r*>w»flD-e 

*\ I»e«tH»Lt*5»l OBSCCNa, S-9H 
, 0£S?s1^:t>£ It 1 . 0 0 Omg/'J ? HUitt 
5J:^*caAl, ±ro*ffl®ccoi^r 2 o BPeiccfci^s 



30 m (a) , O-OteXvis? b »J7IS (b) , A- A 
ttoF^^- ^7'X7^^ATCC 11166* 

(c) r*s. 

[0 04 2] (D^Ttt**^ ^nv^^A (Ch 
romatium) Jltt*IfeS6SHfflffii fes*3<T.*3t^^EJffili"C 

ifMT^o ffiot. &§m<D?nX r y ^*^A (Clostr 

idium) i o^isftfrr ©is^^««*flair s. 

( 2 ) 7kSt£jlt£g^r£>&4- 9 FV7 (Oscillat 
40 oria) Jl^Sft^Bg, fEK«^ff=?Jt«m*nCCi«IT 

(3) ^Mt^oD r V<**- ^^'X^^X 
(Rhodobacter capsulatus) ATCC 111 66tti 

<5t^ % *(D«tc|5|afflrfii3&iH»6n"r. Kfb^CCjrO 

( 4 ) ti±<D3ISttS*<fc 0 . ^tetSmtt^^Jl^fiTK^ 
50 ill^PX h y^^A (Clostridium)ISci:<DjSmBB^ 
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#{C*SW Szl^ftSfcra^W: 9 P -7 * -5 A ( Chromatium) 
m$tt*v^7 b MT (Oscillatoria) JlSflJ^Sgr^ 
•5*5, a - (Rhodobacter ) HW:tfi§^C# fro 

[ 0 0 4 3 ] : dffl&Mtt<DfieiI:£ll*3g£jg 

*4£bT. *iTOtti?DXl-'jy^ (Clostridiu 

a 3 : ftiTODttJMlUiHB®: 



(10) #§a-5P 8-294396 

IS 

*g#*§ (Fill and Draw ^rSC©*jl«fc^f«« ■ • ■ fm 

2 y » b)i) ccflttftute. swjwnnftcflefflufcttK* 
a. 

[0044] 
[«3] 
*io 





PH 






*1 








P0<-P 




5.8 
—6.1 


45,600 


35,300 


28,600 


1,300 


1. 100 


210 


270 



(li) * 1 : ?)i^~*mw 0 

mtmzs 2 - tu-c 3 0 0 

S-9H, O*iJSftJ0T5 
[0045] 031£KA&®fEJff$«;4cJR£&tt£ LtiJ 
ATCC^^i'P^h'Jy'i'A y^y^A (Clostrid 
ium butyricuiti)ATCC 8 59£BHAU SiATCC 
3 8 ©vgftSite^ffl^T 3 0 'C-CifSlgS Ufa. 

( 1 ) ii>a^ h y ^y^A (Clostridiu 

m butyricum)A TC C 8 5 9 (*fP5ISS) 30 
*£§IB& : 1 0 B (HtAHg Jg*«D«JWg8l 1 
y hJU) 

: 3 0°C 

*S^iS«i©pH : (WIS 8. 0 ) 2SIfJWR8'*'W: 

*mt&ATcc 3 8 -ctfaufci^sjg*. mm&ufemc 

2 0 0ml ffiA. 

(2)^C3^ry^-5A 7^ 'J # A ( Clostridia bu 
tyricum) A TCC8 5 9 + i'P v? 1 ) A (Chromatium) 

n» 40 
xmmBm : 1 0 B 

: 3 0"C 

* JIJSW 1 iBi&©fl«Jg«jS£. SSSSBBtetC 2 0 0ml 
fiEA 

( 3 ) ^OXMJy^A 7> ') ti & (Clostridi urn bu 
tyricum) A TC C 8 5 9 + t-^7 b <)T (Oscillator 
ia) HSf 

*±X<DikmZ (2) CCi^r*. 

[0046] Jt«9Hia. *r. ^3 (D7jcS?rWr S« 50 



mg/'J y b frWik-C$> -3 tc&> N a , 
OOmg/'J-^ h JUCpIg Utc. 
^2lg* ( 1 ) (CO<,>-C«8 0 0m 1, (2) , (3) 

(coc^r«6 0 0 m 1 a^Bgi**««:sKi^. ^-n-en 
ecB<^j8«*«j£«aAb-c:£«* 1 y ^ h >u mm 

B§S«t9<OSW«2 y ? r;u) £ Ufc. 36»H*S*>e> 1 
iSRSHJ £*«*K%«l&r 5CiK, 3 0 *C©SSr-lg 

* l . **x^icifAMrsi* 3 ts» 5 ti * * -c-eo * * ft 

Itfc. *<D«tt. «Sfl?®feft©l/2IRi5;5J: 

m^zmm istofiz mmcmm l tc-mm&ft £ & s «t 5 

#«JS5£?i?#ag«Ci£ L /c £ ft i± £B# ■£> 6 . PraBCCTK 

;Un-X&H) *»BEU i4^il^$»Tmo 1 • 
H./mol-C, H 11 O s £»tfJLifc. C <Dtfc$jJt£SE 
H®J*^^6*a/c^^S 3«c^bfc„ S3 0cfci^r. 

• -•tti'ox r yy?A ( 1 ) rsBBWitnopH* 

6. 4. A-Att^OXF iJi/'JA+i'avf-^A 
( 2 ) "C^SWPbIod p H % 7 . 3. O-OIJi'nxh'J 
^A+t7->7M;7 (3) tMMTIOpH^7. 
3t*4. 

[0 04 7] £5ft£« 

( 1 ) «14MiaM4©(ieJR3t£«tt*3R*«Bi'P^-h ')V 
7"?<)£>A (Clostridium butyricum) A T C C 8 
5 9iCj:-S> *JR»BttW 6MATP £SM3&CFSr 5 

m&3. 0 00-4 0 00mg/'j7 h;Hlb. *^ 



IS 

,,0, ttl. 5-2. 5mo 1/rao IKI^o 
fc. 

(2) chicttLr. 3fSM(D**4iffir*4i'n^ 

(•'Jy"?A (Clostridium)* i'O^^^A (Oiromatiu 
m) Stf^P* r l> i^A (Clostridium) 

+ r VT (Oscillatori a) <DU^i£9<iCisl't 5 

H, /C. H 1 ,0.»89#©*Rr«l 0-1 lmo 1 
/m o 1 . ^©HfSTtt 8 . 5 — 9 m o 1 /m o 1 © 

|&£^»8 5~9 0%©iat,Mg ; &7nl'fc» 

(3) «±©«laHISI<Dtem^e>. SH&SKtptcHiiiS 

©iKt{t$5# i ?P{£l/-tt>. i'D^h'jy^A (Oostridiu 
m)#^0fcffi*^SI8»*»<tbT*n^?-SA (Ch 
romatium) . TStXf* *J ^5 h'J7 (Oscillatoria) «il 

( Clostri di um)©7k^^SJgJf.{C gy& 0 T7k3R^B*^ 

*s s -a- 5 1 t, ^ ^K^* s «s*«c)SAz:-r c t &mm s 

CO 0 4 8 ] 

[ 5&%<rM3k ] SlkEMncc BMB . tlil I, ft: <£ , 

?A <Clostridium))l<!:7k^S147t:^*fflffit?*-5«: 
fe^HSBffli'D v^A (Chromatium) Jg&.c>VXttit 
Itj^WJ? (Oscillatoria) JSSr. Sfe-X*^- 

{fct&fc Liouian^#-ciB^*4««-r 5 C itc «fc 0 . 



(11) »H 5 r8- 2 943 98 

20 

( 1 ) &*©^ax r Vis'J & (Clostri dium)JI©ififfi 
[0 04 9] ( 2 ) «14**t4©^****££B£ 

20 [0ffi©!Bf#fcift9§j. 

[11] t -^7 r U TJ1©ATP. NAD (P) H£ 

[02] mms^mmctev zmtmM&mm.i&^z 

[S3] <fc 4*3R&g*<Otfc«*7jVr 

7. 



[B 1 ] 



[H2] 



«usn 



COa, H 2 0 



^\ AD P SAT £3 

NAD + NAD IP) H-^ V J 



> 



•H 2 0 




B lO 12 lb 



IB) 



(12) 



«fM¥8 - 2 9 4 3 9 6 




csDint.ci. 5 mae-v jfrtSffl*^ fi fflB&n<mm 

(C 1 2 P 39/00 
C 1 2 R 1:145 
1:01) 

(C 1 2 P 39/00 
C12R 1:145 
1:89) 

(C 1 2 P 3/00 
C 1 2 R 1:145 
1:01 
1:89) 



(USPTO) 



